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HISTOLOGICAL  CHANGIS  IN  SKIN  POLMtlNG  HOMOPLASTT 
TO  BURNS  OF  IRRADIATED  flABBITS 

-  USSR  ~ 

D^ollowing  Is  the  trajislation  of  an  article  by  L.  B.  Berlin 
and  Vt  F.  Zhupen  in  the  Russisn-ianguage  publication  Dokla^ 
Alcadeali  Nauk  SSR  (Reports  of  the  Academy  of  Sciences  USSR) , 
Vol  cn.VI,  No  1,  Moscow,  1962,  pages  242-245.1 


Nuaeroua  research  has  shown  that  skin  homotrarisplants  in  msiimals 
and  raan  survi’/e  only  temporarily,  and  then  perish  (1-7).  Through  act¬ 
ing  upon  the  recipient  (S-12)  or  the  transplanted  flap  (13-16),  it  is 
possible  to  prolong  the  survival  of  the  homotransplant  tissues.  One 
such  method  is  the  adainlstration  of  cortisone  (17- ?0),  Skin  homoplasty 
is  one  of  the  best  treatment  methods  for  severe  bsims,  partictilarly  those 
in  radiation  sickness  (21).  The  histological  changes  in  skin  transplants, 
however,  have  received  little  attrition. 

Acute  radiation  sickness  in  rabbits  was  produced  by  a  total  single 
irradiation  by  x-ray  of  600  r  (current,  15  ®aj  voltage,  195  kvj  filter 
Cu  0«5j  skin-fpcua  distance,  50  cm;  dosage  strength,  20  r/min).  On  the 
same  day  80  rabbits  were  subjected  to  thermal  trauma  by  water  heated  to 
32,5-83°  on  the  inner  skin  surface  of  both  ears,  A  rovnid  bum  was  pro¬ 
duct.,  3  cm  in  diameter.  Twenty  animalis  were  studied  in  terms  of  histo¬ 
logical  changes  in  the  skin  following  radiation  sickness  bum;  wh;lle  60 
rabbits,  at  various  periods  of  acute  radiation  sickness,  had  necrectomies 
and  homoplasty  't;-/  graft  taken  from  the  external  surface  of  the  ear,  in¬ 
filtrated  with  7.  I.  Popov’s  preservative  liquid  (22)  and  stored  iji  the 
same  solution  at  4-6°  temperatures.  Cortisone  was  administered  intra¬ 
muscularly  In  1.0  fflg/kg  daily  doses.  At  the  same  time  complex  treatment 
was  given  for  the  radiation  sickness.  Speeimens  were  fixated  at  inter¬ 
vals  of  several  minutes  to  17  days  following  bums,  and  from  several  mi¬ 
nutes  to  4"?  days  following  homoplasty. 

The  epitheli\?Bi  and  connective  tissue  show  little  change  immediately 
following  the  burn.  An  insignificant  oxyphilia  occurs  In  epithelial  cell 
cytoplasm,  external  vaginal  capillaries,  and  intercellular  substance  of 
the  cartilage.  During  the  first  hour,  neorobtotic  changes  occur.  There 
is  pyknoals  of  the  cell  nuclei  of  epithelium  and  dermal  adnexa;  the  cyto¬ 
plasm  becames  acutely  oxyphilic  with  perinuclear  vacuoles.  A  wide  homo- 


1- 


g«naous  lightly-isUinhic  as'S  ep5.t:hs;hlal  laysr 

{Figure  x4«  Coun^i'itl^'-e  cells  tTaclfei^  partiCT.Ia.piy  In  tks  papillaiy 
layer,  becoma  b3ii>eT'<;hroffia.tic  <,  B«mi  traussa  prodwees  s«ve).’-®  sdema  in  th« 
outer  part  of  the  ear*  fee  gid:n  thickens?  collagenous  modules  ai-e 
severely  dirldod  by  edeiaiic  .fl.uidj  and  the  edeiaic  fluid  begins  te  show 
pseudoecsinonhillc  i®ukooyt®s * 
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Figs-we  1«  Brtn'i.  lesion  areas  of  external 
surface  of  rabbit  mvn 
ForEialln.,  he®atos:i'  lin-eosin . 

Legend*  a,  -**•■  1  houri  b  —  4^  hcrorsj  o  ■—  4  days  following  burrut 
Additional  expilanation  within  the  text. 


TtiS  buraed  apldffira,is  of  tha  imncr  &ar  surface  «x.foliatea  in  aanj” 
places  by  th«>  i2t,h  hour  follo^’drig  trauaa,  while  a  l«v.iko.cyte“Cont.aitvlng 
fluid  acc?M)u.lRt®s  beneath  (Figure  .P')  ,  — -  bum  blisstsrs  of  various  siaes 
begin  te  form.  Gradually  the  necrobibtio  dersnal  changes  become  more  and 
more  insr*lfei;-.t..  Collagenous  nodules  ioae  tlicir  fib'ciilar  structuref  nu¬ 
clei  become  pylsuioticj  and  by  th«  end  of  th«  first  day  the  whole  ax’ea  of 
ham  is  surrounded,  by  &  nai'row  detBarcational  agger,  separating  the  necro¬ 
tic  epidermia  and  the  outer  part  of  the  dei'mis,  cbraposing  the  scab,  from 
the  bordering  .avid  underlying  gkir,.  la  planes  the  skin  is  necrotic  to  the 
very  cartilage.  The  surface  sice  of  tb.e  demarcatior.al  agger  shows  in- 


flaaanation,  leading  to  the  devalo'-aent  of  granulated  tissues,  while  the 
side  areas  show  the  formation  of  multi-layex'ixJ  epidermal  regeiiratlon 
growing  under  the  scab  (Figure  Ic) «  The  further  course  of  bui*n  wounds 
in  irradiated  rabbits,  even  to  the  ITfch  day,  is  characterised  by  the 
formation  cf  numerous  hemorrhages  In  the  granulated  tissue j  insignifi¬ 
cant  infiltrational  phenomena)  delayed  separation  of  ths  bum  scab)  and 
the  slow  development  of ’ regenerative  epithelial  changes  in  the  connect¬ 
ive  tissue. 


Figure  Hovcotranepflantation  areas,  ForMlibi, 
he.oatoxj'-lin-eoain , 


LegfiKfU  a  —  25  days  after  transplantatioii  in  the  latent  period, 
b  —  22  days  after  plasty  in  the  climactic  period 
c  —  47  days  after  transplantation  in  the  recovery  period. 
Further  explanation  within  the  text. 


Skin  honotranaplants,  grafted  in  the  lii'tent  period  of  radiation 
siPkness,  retain  a  viable  character  nearly  throughout-  for  a  period  of 
4  -weeks.  At  the  and  of  the  first  week  following  plasty,  despite  signi¬ 
ficant  heimnorrhaging  into  -the  dermis  and  bed  of  the  transplant,  the  flap 
epithelium  becomes  seveiAy  thickened)  its  cell  cytoplasm  and  the  eplthe- 
lluit,  of  the  nilar  foU-lcles  becomes  basophilic)  and  mitoses  appear.  Only 


the  moa^  |^glti%3%;,iLre'ia  of  t.he  skin  fl-^p  perleh.  The  number  of  dermal 
cells  SMp^t  i^fjiasesi  particularly  ot  the  expense  of  lymphocytes. 

During  followinj  two  weeks,  some  areas  of  the  trans- 

plajit  eB|4fpwlsHtf><^-^fooi-of  neoroeie^^nd  small  ulcerations}  the^  fla}T, - 

however,'  ‘i&ainil  %o^erei  on  the  whole  with  completely  viable  epithelium 
(Figure  2a|;,.  formed,  in  the  case  of  epidermal  necn^sis,  as  a  conseouence 
of  prollfer*tlon  and  displacement  of  pilar  folllclee.  on  the  epithelial 
pxir^aee  (16) .  The  last,  moreover,  form  eystoid  cavities,  covered  -‘dth 
nultl-layej^  epithelium,  Thic  marginal  aress  of  the  graft  show  a  marked 
iunction  between  its  epidermis  and  the  recipient* s  eplthAlium,  grolng 
ovfv  the  partially  exposed  transplant  dermis.  This  enitheJltr'n  is  very 
tliin,  as  its  substratum  is  alien  to  It,  and  it  is,  apparently,  destined 
to  .;erish.  The  graft  dermis  is  visually  very  little  ch*ntred.  It  has 
some  increase  in  the  number  of  cell  elements!  in  the  extemnl  ere?  s  — 
at  the  expense  of  lynjAbcytes  and  pseudoeoslnop'nils,  and  in  deeper  areas 
—  in  consequence  of  infiltration  between  collagenous  nodulpf  of  the 
transplant  of  granulated  tlsnue  fibroblasts  under  the  graft,  the  eo-called 
oor.Lnlsure  layer.  In  later  intervals  following  -^laBty  in  the  latent  period 
(..0  d  ij’s),  there  la  an  absence  of  transnl.mt  epithelium  In  many  .cross, 
while  the  deeper  layers  of  the  graft  sr.ow  the  ingrowth  of  numerous  rods 
of  connective  tissue  cells  and  endothelial  brsnchea  from  the  romrirure 
1  •‘.ycr. 

In  homcplaety  in  the  climactic  period  of  eeute  radlfl+li".  sickness, 

>  en ■'.''■vhages  are  more  merked  into  the  transplant  dermis  snd  hei'.  Ti  e 
groft  epidermis  gradually  perishes  throughout,  and  a  new  contifiuwus  epi¬ 
thelial  plaft  forms  underneath  (Fig.  2b),  ‘’’h's  le  first  fcrcitd  at  roonj' 

r??;  its  r.t  thf  expense  of  orollf ©ration  of  the  pilar  follicle  eplthftlitun, 
rfip.lju; ament  b;-?  regenerated  tissue  on  the  demial  surface,  and  their  fusion 
icvo  the  general  stratified  tecmer.tua.  Dermal  connective  tis.aue  has  a 
viable  appeurajioe  throughout  the  coixrse  of  observotlon  —  to  45  day. «? .There 
ia  more  severe  change  of  thf  deimvis  in  deeper  tissues  of  the  graft,  whese 
rod^.  of  connective  tissue  cells  from  the  commisure  layer  together  with 
the  endothelium  oenetrate  deeply  between  the  trarspl ant's  collageno’us  no¬ 
d's  •s.*?.  48  a  consequence,  initislly  in  the  deep  layers,  and  Later,  clcaer 

t'  'h@  epidermis,  the  dense  cosmective  tissue  of  ti;r  co". ‘C  .1^  j ’  ed  by 
thi  rsciplent's  cell  elameuts,  which  gr'adually  form  their  Inte-^ce?  lulcr 
?.ih..tince,  Acc<iMUlatiome  of  ’.emesWerin  are  observed  at  hemorrhag.*  sites 
(?lg,  2b),  It  -also  fills  the  necojtic  blood  vssaela  of  the  graft,  ’’’he. 
c-vinisTjre  layer  achieves  significant  development.  The  cartilage,  which 
h*«  been  dr*»?n  into  the  infla'-natory  -proce-ss  from  the  moment  of  the  huimi, 
ilMilays  t%  destrictl''9  changes  of  resorption  and  proli'ersting  orocesses, 
tit'!  *he  f^fwatlc^  of  new  gro-apa  of  cartilage  cells.  Marginal  homotrmna- 
plant  tfeti#  at  lite  Interval.a  (30-45  days)  manifest  eltaev  oocrosirt  and 
smujll  areas  with  an  un?J«rgro"th  of  recipient's  epithelium, 
or  the  #oi™tl3n  ^  a  eon+inuous  ertensi''’a  of  t>e  rsclplant's  eplt’’.ellija 
thi  l^xotr'insplani  epider.als.  In  .some  ribbits  the  dystroohlc  pro- 
:  -<3«3  OT  graft  tissues  •toansplant  'd  during  the  climax  oC  acute  rf..'''iati">n 
i'i.'hness  pjfevnll  over  proliferation  processes.  In  these  cases,  noorosis 
■'f  the  ejpl^.elium  .and  exte.-nal  .-ler-tils  occurs  earlter,  by  15-r>0t>i  day, 
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An'i  li*  aoeompaxilad  Igr  acab  formaULori  on  tba  ulcarated  skin* 

Iiectrectoa®-  and  graft  transplant  duHng  the  parted  of  recoTwy 
from  souta  radin^^a  slc'flieas  occurs  within  eoncUtions  of  prolongsd  la- 
flamaatlon  induced  bgr  bam  traoaa  and  Mitstned  l!:y  neerotio  Hisue  aitru* 
ctureSj,  ’dileh  frequently  had  a  secondary  Infeetioni,  The  graft,  there¬ 
fore,  from  the  first  hours  and  days  is  surrounded  by  tissues  '^th  Inflan- 
natory  changes  distributed  in  the  area  of  the  bed,  cartilage  Imina,  and 
the  skin  of  the  outer  surface  of  the  emohs  auriculae.  SuprairatiTe  in- 
flanmatlon,  as  well  as  the  by  now  disappnrlnf  leukopenia,  which  occurred 
in  the  latent  period  and  particularly  in  the  elina*  of  the  radiation 
sickness,  leads  to  pseudoeoalnophilie  leukocyte  infiltration  of  the  trans¬ 
plant  by  the  9-lOth  day  following  transplantation.  This  infiltration, 
particularly  epideraal,  hsa  a  focal  character.  The  transplant  apiderais 
gre‘:  tly  thickens  in  sone  parts,  while  in  others,  particularly  where  l.;«tt- 
koicyte  infiltration  is  occurring  underneath,  perishes  and  becoa^part  of 
the  coapositlon  of  the  scab.  The  epithellua  of  skin  appendices  In  devs- 
Inping  forms  eystoid  cavities,  sonetiiMs  filled  with  perished  leukocytes. 
At  later  intervals,  a  wide  coamisure  layer  develops.  Graft  infiltration 
by  pseudoeoaino{dilis  disappears,  hut  lymphocytic  Infiltrates  remain.  TIm 
prolonged  contiguity  of  burned  and  necrotic  tissues  in  these  experlmants 
lead  to  particularly  severe  cartilage  changes.  Ir;.  some  places  are'^s  of 
nevfly-formed  cartilage  are  distributed  somewhat  to  the  side  of  the  basic 
c&rtllags  lamina.  Along  its  length  is  observed  an  alternation  of  old 

cartilage,  and  newly-formed  eartUsgs.  Sven  at  the  latest  time 
periods  (47  days  following  transplantation),  homo transplants  preserve 
their  viable  character.  The  stratified  epithelial  covering  is  distrihuted 
on  the  connective  tissue  deprived  of  akin  appendices  (Fig.  2b),  Their 
oamblal  elewmts  form,  in  earlier  intervals,  an  epithelial  plast  instead 
of  the  perished  epidermis,  i^ile  the  differentiated  ones  are  ellidnated. 
The  deeper  layers  of  the  graft,  enriched  with  recipient's  cells,  merge 
without  abrupt  demarcation  into  iht  rsolpisnts  granulated  soar  Ussue 
2b),  hare  in  the  role  of  a  cosmiisare  layer. 

The  data  obtained  permits  our  considering  that  graft  tissues,  In- 
fluetioed  ly  cortisone,  preserve  their  viability  for  a  very  long  time, 
while  following  conservation  in  identical  conditions  without  cortisone 
they  perish  in  12-1$  4cys  (l6) .  Thr  Inhibition  of  reaoti'^  reeparcee 
through  irradatlon  and  particularly  through  cortisone  (23,  24)  is  the 
reason  for  the  decrease  in  the  recipient* s  immunological  reaction  to 
the  homotransplant  (25,  26),  and  for  the  very  slow  separation  in  only 
marginal  graf^  areas,  weakly  overgroim  by  the  host's  epithelium. 

These  expsrlmente  confirm  tiis  obeervntiocs  mads  earlier  in  homo- 
transplants  of  rat  skin  conoemlng  Fsettlaiimts"  of  the  host's  fibro¬ 
blasts  in  the  dimae  connective  tiseus  of  tlui  graft,  the  eo-eallai  "pex^ 
tlal  adaptatidli*  (27,  28) .  for  final  rsMtotion  of  the  problem,  which 
h»9  great  prsyftieil  significance  amide  frM  its  theoretical  intinmat, 
very  prolongs#  (^Nicrvation  Is  necessary. 

What  minti  attsntiqn  Is  that  it  im  not  so  each  the  condition  of 
the  organism  st  atqr  period  of  radiation  eiekness,  as  the  vmrloai  local 
conditions  (29),  for  example  the  depth  ef  thermal  trauma,  the  presence  or 
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absence  of  secondary  infection  in  the  ’found,  the  necrectoay  time  inters 
val,  etc,  that  si gnlf leantly  Influence  histological  changos  in  skin 

tranepl'Cntatiorij.^,  _ _ _ 
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